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CSM BATTERY CHARGER MODEL 

By James McClellan and R.  E .  Stokes 

1 . 0  SUMMARY AND INTRODUCTION 

The purpose of  t h i s  note i s  t o  p re sen t  t h e  design concept, assumptions, 
l o g i c  flow c h a r t ,  program l i s t i n g ,  and a sample case of t h e  CSM b a t t e r y  
charger  'model. 
t h e  charge cycle  of  t h e  e n t r y  and post landing b a t t e r i e s .  The model i s  
t o  be used i n  t h e  CSM SEENA program so  t h a t  more accurate  CSM e n t r y  
and post landing battery power p r o f i l e s  may be generated.  The model w i l l  
a l s o  be used t o  s imulate  t h e  CSM b a t t e r y  charger i n  t h e  AAP EPS program. 

B a s i c a l l y ,  t h e  model simulates t h e  b a t t e r y  charger during 
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2.0 SYMBOLS 

A, B,  C ,  E ,  F t a b l e s  of da t a  f o r  charge r a t e  curve 

AF degradat ion f a c t o r  

A-h ampere hours 

AHD amp-hours discharged from B a t t  I 

CSTS 

CSTl 

CST2 

DELCH 

FT 

RTLCH 

JBATT ( I ) 

NCH 

NCHRG( I ) 

O N A H ( 1 )  

ONAHS 

amp-hours present  i n  B a t t  I 

p resen t  amp-hour s t a t u s  

amps i n t o  B a t t  I 

CSM e n t r y  and pos t landing  b a t t e r i e s  

in te rmedia te  va r i ab le  used f o r  comparison only 

in te rmedia te  va r i ab le  ( % )  read  from C t a b l e  and used 
t o  c a l c u l a t e  C ( C  = CP * B )  

CSTl + CST2 

a r e a  under charge r a t e  curve from 0 t o  E 

a r e a  under charge r a t e  curve from E t o  F 

d e l t a  charge,  charge under curve from TA t o  T 

in te rmedia te  va r i ab le  re.ad from F t a b l e  and used t o  
c a l c u l a t e  F ( F  = FT + E )  

f u l l  recharging c a p a b i l i t y  of B a t t  I ( n e a r  40 f o r  t h e  
f i r s t  f i v e  recharges)  

0 i f  B a t t  I i s  OFF , 
1 i f  B a t t  I i s  ON 

number of times t h e  charger  has been used on B a t t  I 

number of times t h e  charger  has been used on B a t t  I 

amp-hour s t a t u s  of  B a t t  I a t  ON-time 

amp-hour s t a t u s  a t  ON-time 
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ONT 

ONTIM( I ) 

PT 

RE 

SEENA 

T 

TA 

TLD 

TLS 

TL(I 1 

V I  

VOLT(I) 

X Y 1  

xY2 

x1 

x2 

ON t i m e  

ground elapsed t ime ( g . e . t . 1  a t  which t h e  charger  w a s  
p u t  on B a t t  I 

p re sen t  ground elapsed time ( g . e . t .  ) 

area under charge rate curve from F to G 

spacec ra f t  e l e c t r i c a l  energy network a n a l y s i s  

t ime v a r i a b l e  f o r  t i m e  a x i s  i n  charge r a t e  curve 
(T = PT - ONT) 

time o f  t h e  l as t  s o l u t i o n  r e l a t i v e  t o  t h e  t ime a x i s  of 
t h e  charge ra te  curve 

ground elapsed t ime (g . e . t . 1  of  t h e  l a s t  major discharge 
of B a t t  I 

t i m e  of t h e  las t  discharge 

time of  t h e  l as t  s o l u t i o n  

ground elapsed t i m e  ( g . e . t . >  of t h e  l a s t  s o l u t i o n  f o r  
t h e  charger on B a t t  I 

volt-amp c h a r a c t e r i s t i c  of charger  

vo l t age  on B a t t  I 

y- intercept  on l i n e  segment with s lope  X1 

y-intercept. of  l i n e  with s lope  X2 

s lope  of l i n e  segment from ( 0 ,  A )  t o  ( E ,  B) 

s l o p e  of l i n e  segment from ( E ,  B) t o  (F, C )  

. 
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3.0 BATTERY CHARGER DES CRIPTI ON 

The b a t t e r y  charger  i s  of constant  vo l t age  output  design.  The 
b a t t e r y  charger  i s  supp l i ed  with both  a dc vo l t age  source of between 
25 t o  30 v o l t s  and an a c  vol tage source  or 400 Hz three-phase 115 v o l t s  
t o  produce a 40-volt output  charging EMF. 
a m p l i f i e r ,  Schmitt t r i g g e r ,  current  sens ing  r e s i s t o r ,  and vol tage  
ampl i f i e r  comprise t h e  b a t t e r y  charger l o g i c  network which s e t s  up t h e  
i n i t i a l  condi t ions f o r  t h e  b a t t e r y  charger opera t ion .  A switching 
t r a n s i s t o r ,  cu r ren t  ampl i f i e r ,  sensing r e s i s t o r ,  and switching choke 
complete t h e  b a s i c  b a t t e r y  charger c i r c u i t .  The fundamental c i r c u i t  
l o g i c  flow i s  presented  i n  f igu re  3-1. 
tu rned  on, t h e  f irst  s t a g e  o f  the  d i f f e r e n t i a l  ampl i f i e r  (comparator) 
i s  i n  t h e  ON mode. The second s t age  of t h e  comparator would then  be i n  
t h e  OFF mode, which i n  t u r n  s e t s  t h e  f i r s t  s t a g e  of  t h e  Schmitt t r i g g e r  
t o  t h e  ON mode wi th  t h e  second s t a g e  o f f .  This c i r c u i t  conf igura t ion  
produces maximum base d r ive  on t h e  cu r ren t  ampl i f i e r  which t u r n s  t h e  
switch t r a n s i s t o r  on. A t  t h i s  t ime,  t h e  c i r c u i t r y  which permits  t h e  
charging cu r ren t  t o  flow i n t o  the  b a t t e r y  i s  closed.  Charging cur ren t  
f lows from t h e  t ransformer  r e c t i f i e r  c i r c u i t  through t h e  switching 
t r a n s i s t o r ,  cu r ren t  sensing r e s i s t o r ,  and t h e  switching choke. The 
vo l t age  drop across  t h e  current  sens ing  r e s i s t o r  i nc reases  as t h e  
charging cu r ren t  i nc reases .  When t h e  vol tage  drop reaches a s p e c i f i c  
l e v e l ,  t h e  second s t a g e  of t h e  comparator i s  switched au tomat ica l ly  t o  
t h e  ON mode, and t h e  f i r s t  s t age  i s  switched t o  t h e  OFF mode. The 
vo l t age  ampl i f i e r  i n  t u r n  i s  switched o f f ,  which reverses  t h e  opera t ion  
mode of t h e  Schmitt  t r i g g e r .  Because t h e  f i r s t  s t a g e  of t h e  Schmitt 
t r i g g e r  i s  o f f  and t h e  second s tage  i s  on, t h e  switching t r a n s i s t o r  i s  
tu rned  o f f ,  which i n t e r r u p t s  the  charging c u r r e n t  pa th .  A s  a r e s u l t ,  
t h e  e lectromagnet ic  f i e l d  i n  the  choke c o l l a p s e s ,  discharges i n t o  t h e  
b a t t e r y  be ing  charged, then passes through t h e  switching diode,  and 
goes through t h e  sens ing  r e s i s t o r .  A s  t h e  f i e l d  i n  t h e  choke cont inues 
t o  co l l apse ,  t h e  EMF i n  t h e  choke decreases  , and t h e  vol tage  drop across  
t h e  sens ing  r e s i s t o r  decreases u n t i l  t h e  vo l t age  has again reached a 
s p e c i f i c  low l e v e l  and t h e  comparator mode of opera t ion  i s  reversed  
( s t a g e  1 i s  O N ,  and s t a g e  2 i s  OFF). 
r e s e t ,  and one cyc le  of b a t t e r y  charging has been completed. A s  a result 
o f  a ser ies-connected inductor  i n  t h e  charging c i r c u i t ,  t h e  output  
cu r ren t  of t h e  charger  remains f r e e  from v a r i a t i o n  except for a s m a l l  
amount through t h e  cu r ren t  sensing r e s i s t o r .  

A two-stage d i f f e r e n t i a l  

When t h e  b a t t e r y  charger  i s  

The i n i t i a l  condi t ions have been 

I n  summary, t h e  b a t t e r y  charger output cu r ren t  i s  r egu la t ed  by t h e  
sens ing  r e s i s t o r  u n t i l  t h e  b a t t e r y  vol tage  reaches 37.0 v o l t s .  A t  a 
b a t t e r y  vol tage  of 37.0 v o l t s  , the  vol tage  sensor  c i r c u i t  becomes unbiased 
and, i n  conjunct ion with t h e  sensing r e s i s t o r ,  provides  a s i g n a l  f o r  
cyc l ing  t h e  b a t t e r y  charger .  
b a t t e r y  vol tage  reaches 39.8 vo l t s .  

Bat te ry  charging i s  te rmina ted  when t h e  
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Figure 3-1.- Block diagram of the CSM battery charg er circuit .  



4.0 ASSUMPTIONS AND DESIGN 

The b a t t e r y  charger  model i s  an empir ical  model. It w a s  designed 
from a c t u a l  t e s t  and performance d a t a  obtained from re fe rence  1. The 
battery charger cons t r a in ing  functions were determined from t h e  a c t u a l  
t e s t  data .  
i n  t h e  p l o t s  of s e c t i o n  9. A general ized battery charger output  curve 
w a s  determined from t h e  performance d a t a  ( f i g .  4-1).  The gene ra l i zed  
output  curve w a s  broken i n t o  th ree  s e c t i o n s  s o  t h a t  it could be 
mathematically manipulated by t h e  i n i t i a l  condi t ions o f  t h e  b a t t e r y  
be ing  charged. 
t h e  b a t t e r y  charger output c h a r a c t e r i s t i c  can be ca l cu la t ed .  The 
maximum charge t i m e  f o r  100 percent b a t t e r y  recharge can be determined 
from t h e  charger  output c h a r a c t e r i s t i c  as w e l l  as from t h e  b a t t e r y  
charger  voltage-current c h a r a c t e r i s t i c s  f o r  any t i m e  during t h e  recharge 
c y c l e  of t h e  b a t t e r y .  
charge per iods by c a l c u l a t i o n  of  t h e  b a t t e r y  charger  c h a r a c t e r i s t i c  
output  curve f o r  each recharge per iod.  

Various t e s t  d a t a  t r ends  were noted and a re  r ep resen ted  

When t h e  i n i t i a l  condi t ions of t h e  b a t t e r y  are known, 

The b a t t e r y  a l s o  can be recharged i n  a number of 

The b a t t e r y  charger  model i s  based upon s e v e r a l  assumptions which 
are discussed i n  t h i s  s e c t i o n .  
d a t a  i n  reference 1, it can be determined t h a t  t h e  b a t t e r y  charger 
recharge c a p a b i l i t y  i s  a function o f  t h r e e  v a r i a b l e s :  t h e  ampere-hours 
discharged from t h e  b a t t e r y ,  the t ime from t h e  end of t h e  l as t  b a t t e r y  
d i scha rge ,  and t h e  t i m e  from the end of  t h e  l as t  b a t t e r y  charge.  The 
e f f e c t  of t h e  t i m e  from t h e  end of  t h e  las t  b a t t e r y  charge i s  assumed t o  
be an i n s i g n i f i c a n t  f a c t o r  i n  the  b a t t e r y  charger  model. A 100 percent  
battery charger e f f i c i e n c y  i s  assumed; t h a t  i s ,  a l l  of t h e  energy 
supp l i ed  t o  t h e  battery by t h e  b a t t e r y  charger i s  used t o  r eene rg ize  t h e  
dep le t ed  b a t t e r y .  The maximum ampere-hour capac i ty  of t h e  b a t t e r y  i s  
assumed t o  decrease by 1 0  percent a f t e r  f ive cyc le s  of b a t t e r y  charge 
and recharge.  This decrease simulates battery degradation a f te r  several 
usage cycles .  Battery loads of less  than  1 ampere pe r  b a t t e r y  w i l l  
n o t  b e  considered when t h e  t ime from t h e  end of t h e  l as t  discharge i s  
be ing  determined, The battery charger i npu t  power does not  vary as a 
func t ion  of output cu r ren t  i n  the SEENA CSM program. The AAP CSM b a t t e r y  
charger  model w i l l  have a n  input power t h a t  varies with f l u c t u a t i o n s  i n  
output  charge cu r ren t .  The battery charger i npu t  vol tage-current  l e v e l s  
are i n d i c a t e d  i n  f i g u r e  4-2 as a funct ion o f  t h e  output o r  charging 
c u r r e n t .  

After t h e  i n i t i a l  i n spec t ion  o f  t h e  

The general  b a t t e r y  charger output  o r  charging curve i s  shown i n  
f i g u r e  4-2. 
i s  on t h e  b a t t e r y .  
t h e  var ious p l o t s  i n  s e c t i o n  9. 
d a t a  value which guarantees complete b a t t e r y  recharge.  Coordinates A 

The charger current  i s  p l o t t e d  aga ins t  t h e  t i m e  t h e  charger  
All t h e  coordinates except 0.4 can be obtained from 

The 0.4-ampere coordinate i s  a t e s t  
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Because t h e  b a t t e r y  charger output curve can be  determined, t h e  e f f e c t  
of t h e  charger on t h e  b a t t e r y  f o r  any per iod  of t i m e  can be determined. 

and B are functions of  t h e  ampere-hours discharged from t h e  b a t t e r y  and 
of t h e  t i m e  from t h e  end of t h e  las t  b a t t e r y  discharge.  A l l  t h e  da t a  
necessary f o r  t hese  coordinates  a r e  given i n  f i g u r e s  9-1 and 9-2. 
Coordinate C i s  a func t ion  of t h e  ampere-hours discharged from t h e  
b a t t e r y  and i s  i l l u s t r a t e d  i n  f igu re  9-3. The d a t a  i n  f i g u r e  9-3 are 
expressed as a f a c t o r  t h a t  i s  m u l t i p l i e d  by t h e  value of coordinate  B 
t o  ob ta in  coordinate C. Coordinate E i s  a func t ion  of t h e  time from 
t h e  last  discharge.  
coordinate  E ,  i s  presented i n  f i g u r e  9-4 as a func t ion  of t h e  t i m e  from 
t h e  end of t he  last  discharge.  Coordinate F i s  p re sen ted  i n  f i g u r e  9-5 
as a funct ion of ampere-hours discharged from t h e  b a t t e r y .  The t ime 
given on t h e  v e r t i c a l  s c a l e  o f  f i g u r e  9-5 i s  r e l a t i v e  t o  coordinate  E .  
Coordinate G is  a func t ion  of  coordinates A,  B y  C y  E ,  F,  and t h e  t o t a l  
ampere-hours needed t o  completely recharge t h e  b a t t e r y .  

The r i s e  t i m e  of  t h e  peak c u r r e n t ,  which i s  

2[A-h needed t o  completely recharge t h e  b a t t e r y ]  + F G =  
C + 0.4 
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5.0 COMPUTER PROGRAM DESCRIPTION 

The program flow i s  divided i n t o  s i x  major s e c t i o n s  i n  t h e  gene ra l  
flow diagram. These s e c t i o n s  emphasize t h e  o v e r a l l  ope ra t ion  of  t h e  
model from t h e  i n p u t s ,  through t h e  checks and c a l c u l a t i o n s ,  and f i n a l l y  
t o  t h e  update and outputs  t o  the main program. Each s e c t i o n  w i l l  be 
considered ind iv idua l ly  i n  t h e  discussion which follows. 

The inpu t s  t o  t h e  battery charger model c o n s i s t  of t h r e e  types.  

a. Data curves: t h e s e  s i x  curves have been e x t r a c t e d  frcn t e s t  
d a t a  on t h e  charger and provide t h e  program with t h e  necessary information 
t o  c a l c u l a t e  t h e  c h a r a c t e r i s t i c s  of  t h e  b a t t e r y .  

b. S t a t u s  of  t h e  b a t t e r i e s :  t h i s  v i t a l  information i s  s t o r e d  i n  
a r r a y s  TL, AHS, TD, ONAH, ONTIM. 

c. Charger ON: These data i n d i c a t e  which b a t t e r y  i s  being charged 
and at what time a s o l u t i o n  point i s  des i r ed . ,  The form of t h i s  i npu t  
i s  arranged i n  a card as follows. 

Columns 
1 2  14 16  

Present  
t i m e  

Cols 1-10 

Ba t t e ry  
A B C  

11 11  1 i f  charger  i s  on 

The program reads t h e  information i n  columns 1 2 ,  1 4 ,  and 16  i n t o  a 
three-element a r r ay  J B A T T ( 3 ) .  
element of JBATT t o  1. For example, i f  B a t t  A i s  being charged, t hen  
JBATT(1)  i s  equal  t o  1 and con t ro l  leaves t h e  DO l oop ;  a l l  s t a t u s  
information on b a t t e r y  A would be t r a n s f e r r e d  i n t o  nonsubscripted names 
ONT, TLD, TLS, NCH, ONAHS, AHST. A t  t h i s  t i m e ,  t h e  program checks t o  
see i f  t h i s  i s  t h e  f i r s t  t i m e  s o l u t i o n  during t h e  recharge cycle .  If 
s o ,  a counter t h a t  r e g i s t e r s  t he  number of charges i s  incremented. Then 
t h e  program checks t o  see how many times b a t t e r y  A has  been rechaxged. 
I f  it has been charged more than f i v e  t i m e s ,  t hen  an adjustment i s  made 
s o  t h a t  t h e  b a t t e r y  can charge back up t o  only 90 percen t  of t h e  o r i g i n a l  
charge,  which i s  36 A-h. 
program. 

Then a DO loop i s  used t o  compare each 

This maximum charge i s  c a l l e d  F'ULCH i n  t h e  

Next, t h e  program checks t o  see i f  b a t t e r y  A i s  f u l l y  charged. This 
check i s  made by a comparison of AHST + 0 . 0 0 1 t o  FULCH. 
added t o  in su re  t h a t  t h e  t e s t  does not f a i l  i n  an i n s i g n i f i c a n t  decimal 
p l ace .  

The 0.001 i s  



Then t h e  program proceeds t o  t h e  c a l c u l a t i o n  phase. F i r s t ,  t h e  
charge ra te  curve is  c a l c u l a t e d  by i n t e r p o l a t i o n  of t h e  curves A, B,  
C ,  E ,  and F which are funct ions of TLD and AHD. Then by i n t e g r a t i o n  
from t h e  t i m e  of l a s t  s o l u t i o n  t o  t h e  p re sen t  t i m e ,  t h e  d e l t a  charge i s  
ca l cu la t ed .  Two checks a r e  made t o  i n s u r e  t h a t  t h e  charge does not  
exceed t h e  f u l l  charge and t h a t  t h e  charger  cu r ren t  i s  0.4 amps a t  f u l l  
charge. 
t o  fu l l  charge and checks t o  see  t h a t  t h e  t i m e  t o  o b t a i n  t h i s  charge 
i s  g r e a t e r  than F. If n o t ,  t h e  program w i l l  f o r c e  a s o l u t i o n  t o  come 
a t  f’ull charge and 0 .4  amps. 
i s  c a l c u l a t e d  w i l l  i n s u r e  t h a t  t h e  f u l l  charge w i l l  come a t  0.4 amps. 

The program examines t h e  amount o f  charge necessary t o  r e t u r n  

Otherwise, t h e  manner i n  which t h e  t i m e  G 

The output vo l t age  i s  c a l c u l a t e d  by i n t e r p o l a t i o n  of t h e  volt-amp 
c h a r a c t e r i s t i c  curve of t h e  charger.  Then a l l  p e r t i n e n t  information 
concerning t h e  b a t t e r y  being charged i s  updated and s t o r e d  for usage i n  
t h e  main program. 
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6.0 FLOWCHART 

The b a t t e r y  charger  program flow cha r t  i s  p resen ted  i n  t h i s  s ec t ion .  



I 1 

CALCULATE CHARGE RATE 
CURVE:A, B, C, E, F, G 

_j 

DETERMINE WHICH BATTERY 
I S  BEING CHARGED AND 

EXTRACT DATA FROM MAIN 
PROGRAM ON THIS BATTERY 

1 

UPDATE PERTINENT INFORMATION 
OF BATTERY BEING CHARGED 

i 

GENERAL FLOW 
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READ: 
PRESENT TIME 

CHARGER ON BATTERY 

Flow Chart.- Inputs. 



P 
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6 
F low Chart .- Continued. 
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TA = T L S  - ONT 
NCH = NCHRG (I) 

* 

Y E S  

I 
A F  = 1.0 

t t 
1 

FULCH = A F  % 40 
ONAHS = ONAH(I) 

AHD = 40 - ONAHS 
AHST = AHS(I) 

CALC = AHST + .001 i 
I 7 

BATTERY IS 
F U L L Y  CHARGED 

Flow Chart .  - Continued. 
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Q 

14 

Flow Chart.- Continued. 

t 
MORE THAN 10 

A-H DISCHARGED 

I I 
a 

a 
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J 

P 

* YES 

A = (TLD - AA(1, J - 1, MI)  
(AA(2, J ,  M I  - AA(2,  J -1, MI)/ 
(AA(1, J, M l - A A ( 1 ,  J - 1, MI) 

6 B = INTERPOLATION 

Flow Char\..- Continued. 
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NO 

I 

E = E/60 

I 

Y 
FT = INTERPOLATE 

6 
Flow Chart . - Continued. 
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CP = INTERPOLATE 
C = B * C P  

T = PT - ONT 

. 

X 1 =  (B - A)/E 
X Y 1 =  A 

X2 = (C - B)/(F - E) 
X Y 2 = B - X 2 % E  . 

C S T l  = (B + A) X E/2 
CST2 = (B + C) X (F - E)/2 

CSTS = C S T l  + CST2 

d 
Flow Chart . - Continued. 
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Y @==e? , 
AHD = FULCH - ONAHS 

t 

I 
YES 

. 
RE = AHD - CSTS 

G = 2 * R E / K  + .4) + F 

1 

X3 = (.4 -C)/(G - F) 
XY3 = C - X 3  % F 

T 
DELCH =iTA X 3 t  + X Y 3  - 

AMPS = X 3 T  + X Y 3  

--L DELCH =IT: X 2  +r X3 - 
AMPS = X 3  X T + XY3 

F 
- 

4 

X 2 t + X Y 2  - 
AMPS = X2 % T + XY2 

_. 

Flow Chart . -  Continued. 
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E 
I E L C H  =(,A X l t  + X Y 1  

DELCH = DELCH + 
j; X 2 t  + XY2 

AMPS = X2 X T + XY2 1 t 

+I; x3 

AMPS = X 3 T  + XY3 

F l o w  Chart .- Continued. 
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I 
DELCH jTA T X2 

AMPS = X2T + XY2 
~~~ - 

P 

I 

E 
DELCH= X I +  I A 

s: 
AMPS = X 2 T  + XY2 

P 

30 

DELCH=FULCH 
- AHST 

I i A M P S =  .4 T 
DELCH = FULCH DELCH = X l t  + xy1 

1 
T 

DELCH =(TAXlt + xy1 

AMPS = X1T + X Y 1  

- AHST JT* 
A M P S =  .4 AMPS = X1T + X Y 1  

t 1 

- AHST 
A M P S =  .4 

30  t 3 0  

CALC = AHST + DELCH ? 

1 

Flow Chart.  - Continued. 
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J, 
J =  2 

VOLTS = INTERPOLATION 1 
Flow Char t .  - Continued. 
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YES 

I 
AHS(I) = AHS(I) + DELCH 

T L W  = PT 
AMP(I) = AMPS 

VOLT(I) = VOLTS 

I 

FULLYCHARGED 

(END) 

Flow Chart .- Concluded. 
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7.0 BATTERY CHARGER MODEL COMPUTER PROGRAM LISTING 
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8.0 SAMPLE CASE 

The b a t t e r y  charger  output c h a r a c t e r i s t i c  i s  presented  i n  
f i g u r e  8-1 as a funct ion of t h e  b a t t e r y  i n i t i a l  condi t ions.  
condi t ions a re  given i n  table 8-1. Note from f i g u r e  8-1 t h a t  it t akes  
5.92 hours t o  recharge t h e  CSM entry and pos t landing  b a t t e r y  which has 
been depleted by only 4 A-h. 
t h e  very long time per iod of 22 hours from t h e  t ime of l a s t  discharge 
t o  t h e  time t h e  b a t t e r y  charger  was put  on t h e  b a t t e r y .  
s t a r t i n g  and peak charger  currents  a r e  a l s o  r e s u l t s  of t h i s  long per iod  
of t ime between b a t t e r y  use and b a t t e r y  recharging.  

The i n i t i a l  

Th i s  recharge t ime i s  caused pr imar i ly  by 

Very l o w  

TABLE 8-1.- ENTRY AND POSTLANDING BATTERY 

INITIAL CONDITIONS 

Conditions t e s t e d  

Ba t t e ry  A-h s t a t u s  a t  t i m e  of  charging . . . . . . . 
Full charge A-h r a t i n g  of ba t t e ry  . . . . . . . . . 
T i m e  from end of l as t  discharge,  h r  . . . . . . . . 

Resul t  of  t e s t  

36.0 

40.0 

22.0 
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9.0 BATTERY CHARGER MODEL DESIGN DATA 
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